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Let cos/Jsin#=sin<p ; then the second term becomes 

o„ a C h "~ p ^ 2 i rcos^cos/J+i/Ccos^-sin 8 ^) 1 , „ , ft"-? 
2«3 J o smveos>log[ ^ ^ g . - <^j^ = 2a 3 J ^Vp- 
^sin^cos,?- ^sin 3 ^cos^+isin« ycosy) shl(p}/ ^f^ sin , ^ ■ 
.-. F= T Vra 3 cos 3 ,Jcot s /?(l + sin 8 /J)+$a 3 cos/? pd0+ T Vcos 3 /S f "sin-'eW 

— $a 3 cos s /3 I sm*0d0— $a s I — ^— — ^ . „ . _ .. . 

8 J Jo smOy(l— cos S /Jsm s 0) 

.•. F= 1 ijxa3 00 tyj oosec/ j — s i f 7r« 3 cos 3 /J 

-i s C*" sin-^cos/JsinO)^ , 3 /•** sin-^cos/^sintf)^ 

_ * a J o sinO^Cl-cos^sin 8 ^) ' * a J _ sin<V(i— cosWn^y 

(l + §cos 2 /Jsin 2 0+Acos 4 /Jsin 4 0+Mcos 6 /5sin«0--|-....)^ 
o 

= T VTa 3 (cos/J+Jcos 3 /? + £cos s /9 + {cos 1 /? + ....) = r Y*a 8 log cot£/?. 

.-. F=jL-a 3 (3cot^cosec/J-2cos 3 /S— 31og cotj/;)- 

160. Proposed by E. B. ESCOTT, Instructor in Mathematics, University of Michigan, Ann Arbor, Mich. 

Find total area between the curve x*y—x 2 -\-4:y—l=0 and the #-axis. 

Solution by J. E. SANDERS, Hackney, Ohio, and the PROPOSER. 

X % +1 

The equation may be written y= i ,, - 



C C x 2 

Area=2 I ydx=2 I — 



x i +i 




-log(a; 2 +2a!+2) + 6[tan- 1 (a: + l)+tan- 1 (ar-l)]~| 
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Ctan- 1 = I =tan— M)— *, since the integrand has increased and passed 
2 — # J x =t» 

through oo for x=-\/2. 

Also solved by O. B. M. ZEBR. 



MECHANICS. 

144. Proposed by G. B. M. ZERR, A. M.. Fb. D , Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

Pressure is applied perpendicularly to the plane surface yz, bounding an 
otherwise infinite isotropic solid. Find the resultant displacements, if the pres- 

sure varies as sin( — — J+sinh( — — 1. 

No solution of this problem has been received. 

145. Proposed by W. J. GREENSTREET, M. A., Editor of The Mathematical Gazette, Stroud. England. 
ABCD, GCEF are equal parallelograms, DCG and BCE being straight lines. If the 

figure be considered as formed of smooth light jointed bars and if BD be a light rod, and 
the whole be suspended from A , find the stress in BD if a weight be hung from F. Also 
find the stress if a light rod GE replace BD. 

Solution by G. B. M. ZERR, A.M.. Ph.D., Professor oi Chemistry and Physics. The Temple College, Philadel- 
phia, Pa. 

Since the bars are light we can disregard their weight. Let P be 
the weight. Then by virtual work 

Pd(AC) + 8d(BD)=0....(l). 

But AC 1 +BD*=2AD°-+2DC i . 
.-. ACd(AC)+BDd(BD)=0....(2). 
From (1) and (2), 

d(AC) 8 BD 




d(BD) ~ P AC " 

p en 
.-. S^^^tF- Similarly for GE. 

P QT* 

®\ = m* • ^ ne stress is the same for both. 

146. Proposed by G. B. M. ZERR, A. M., Pb. D., Professor of Chemistry and Physics, The Temple College, 
Philadelphia, Pa. 

A diffraction grating, with lines .05 mm. apart is held in front of a Bunsen's burner 
in which common salt is volatilized, and, when viewed through a telescope it is found that 
the angular distances of the first, second, third, fourth, fifth, and sixth bright bands from 
the central one are respectively 41', 1°21', 2°2', 2°42', 3°23' and 4°3'. Eequired the wave 
length of sodium light. 



